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Presentation to be given at Human.Systems 2001: The Conference on Technologies for Human Factors and
Psycho-Social Adaptation, NASA Johnson Space Center, June 20-22, 2001.

Title: USING EEG TO DETECT AND MONITOR MENTAL FATIGUE

. Leslie Montgomery, Bernadette Luna, Richard Mongtomery, Leonard J. Trejo

Abstract (poster presentation)

This project aims to develop EEG-based methods for detecting and monitoring mental fatigue. Mental fatigue poses a serious risk,
even when performance is not apparently degraded. When such fatigue is associated with sustained performance of a single type of
cognitive task it may be related to the metabolic energy required for sustained activation of cortical areas specialized for that task.
The objective of this study was to adapt EEG to monitor cortical energy over a long period of performance of a cognitive task.
Multielectrode event related potentials (ERPs) were collected every 15 minutes in nine subjects who performed a mental arithmetic
task (algebraic sum of four randomly generated negative or positive digits). A new problem was presented on a computer screen 0.5
seconds after each response; some subjects endured for as long as three hours. ERPs were transformed to a quantitative measure of
scalp electrical field energy. The average energy level at electrode P3 (near the left angular gyrus), 100-300 msec latency, was
compared over the series of ERPs. For most subjects, scalp energy density at P3 gradually fell over the period of task performance
and dramatically increased just before the subject was unable to continue the task. This neural response can be simulated for

¢ individual subjects using a differential equation model in which it is assumed that the mental arithmetic task requires a commitment

of metabolic energy that would otherwise be used for brain activities that are temporarily neglected. Their cumulative neglect
eventually requires a reallocation of energy away from the mental arithmetic task.
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Sample Single and Averaged ERPs
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